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(54) UGHT-EMITTING DIODE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a illumination 
light from an LED to an optical fiber having high 
photoconduction efficiency. 

SOLUTION: An LED semiconductor chip 12 is mounted 
on a cathode lead 11. The anode terminal side of the 
semiconductor chip 1 2 is connected to an anode lead 1 4 
with a gold wire 13. The semiconductor chip 12 is sealed 
with a transparent resin part 35. The transparent resin 
part 35 is molded into a cylindrical shape. On the 
cylinder flank, a mirror-surface reflecting layer 18 is 
formed of an aluminum flim and light can be projected 
from only a projection surface 30E, which is one bottom 
surface of the cylinder. The diameter of a cylindrical 
LED 30 is made equal to the diameter of a light guide. 
The projection surface 30E of the LED 30 and the 
incidence surface of the light guide are brought into 
contact and connected together. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 




http://wwwl 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAA1jaGrKDA41 51 01 077P... 2006/04/21 



Searching PAJ 2/2 ^— v 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAA1jaGrKDA41 5101 077P... 2006/04/21 



JP.2003-101077,A [CLAIMS] 



1/1 ^— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Light emitting diode for lighting characterized by being covered with the specular 
reflection layer to which the light for lighting is supplied to a light guide, a semiconductor chip is 
the light emitting diode by which the closure is carried out by transparence resin, and the 
peripheral face of said transparence resin carries out specular reflection of the light except for 
the injection side of light. 

[Claim 2] Light emitting diode for lighting according to claim 1 characterized by said specular 
reflection layer consisting of what applied or vapor-deposited the aluminum film. 
[Claim 3] Light emitting diode for lighting according to claim 1 characterized by fabricating said 
transparence resin in the shape of a cylinder, using one base of this cylinder as said injection 
side, covering the side face of said cylinder with said specular reflection layer, and arranging said 
semiconductor chip on the medial axis of said cylinder. 

[Claim 4] Light emitting diode for lighting according to claim 3 with which the path of said 
injection side is characterized by being equal to the path of said light guide. 

[Claim 5] Light emitting diode for lighting according to claim 1 with which the refractive index of 
said transparence resin is characterized by being smaller than the refractive index of the core 
section of said light guide. 

[Claim 6] The light emitting diode for lighting characterized by supplying the light for lighting to a 
light guide, for a semiconductor chip being the light emitting diode by which the closure is carried 
out by the 1st transparence resin, fabricating said 1st transparence resin in the shape of a 
truncated cone, arranging said semiconductor chip on the medial axis of this truncated cone, and 
the base of said truncated cone turning into a injection side of light. 

[Claim 7] Light emitting diode for lighting according to claim 6 which the side face of said 1st 
transparence resin is covered with the 2nd transparence resin, and is characterized by the 
refractive index of said 1 st transparence resin being higher than the refractive index of said 2nd 
transparence resin. 

[Claim 8] Light emitting diode for lighting according to claim 6 with which the path of said 
injection side is characterized by being equal to the path of said light guide. 
[Claim 9] The light emitting diode with a light guide for lighting characterized by supplying the 
light for lighting to a light guide, and for a semiconductor chip being the light emitting diode by 
which the closure is carried out by transparence resin, for the path of the injection side of said 
transparence resin which the light from said semiconductor chip injects, and the path of said 
light guide being equal, and for said injection side and plane of incidence of said light guide 
sticking and pasting up, and connecting said light emitting diode and said light guide in one. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light emitting diode which supplies the light 

for lighting to an optical fiber etc. 

[0002] 

[Description of the Prior Art] It is possible a raise in the brightness of light emitting diode (LED), 
diversification of the luminescent color, and to use LED for a lighting application with 
development of white LED especially. LED carries a semiconductor chip in a metal leadframe 
etc., it covers this by transparent resin etc. and packaging is carried out. There is a lamp type 
fabricated by the chip type by which the injection side was fabricated by the plane, and convex 
as packaging. 

[0003] The endoscope which transposed the halogen lamp which is the light source for lighting to 
LED as what uses LED for lighting is proposed. In an endoscope, the light from the light source is 
usually transmitted to the tip of an endoscope through an optical fiber (light guide), and is 
irradiated as illumination light. When using LED as the light source for lighting of an endoscope, 
thereby, there is the approach of making light guide plane of incidence condense the light from 
LED, and carrying out incidence etc. by arranging a condenser lens between the approaches, and 
the LED injection sides and light guide plane of incidence to which the plane of incidence of a 
light guide is arranged near the injection side of LED, and incidence of the light is carried out to 
a light guide. For example, the configuration which supplies the light from chip type LED 100 to a 
light guide 102 through a condenser lens 101 is typically shown in drawi n g 7 . Moreover, the 
configuration which transparence resin approaches and arranges a light guide 102 to the 
injection side of lamp type LED110 which plays the role of a lens, and supplies light to a light 
guide 102 is shown in drawing 8 . 
[0004] 

[Problem(s) to be Solved by the Invention] The directional characteristics of the point of LED 
emitting light are very large, and there is an intensity ratio for a core about 50% also near ^30 
degree. Therefore, with drawing 7 and the configuration shown in 8, many of light from the 
semiconductor chip 103 which is the point of LED 100 and 110 emitting light cannot turn into the 
scattered light, without carrying out incidence to a light guide 102, and it cannot acquire high 
optical transmission effectiveness. 

[0005] This invention aims at aiming at obtaining LED which can supply light to the optical fiber 
at high photoconduction effectiveness, especially supplying the illumination light to the light guide 
of an endoscope efficiently. 
[0006] 

[Means for Solving the Problem] The light emitting diode for lighting of this invention supplies the 
light for lighting to a light guide, and a semiconductor chip is the light emitting diode by which the 
closure is carried out by transparence resin, and it is characterized by covering the peripheral 
face of transparence resin with the specular reflection layer which carries out specular reflection 
of the light except for the injection side of light 

[0007] As for a specular reflection layer, being formed of metal paint films, such as aluminum, is 
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desirable. Moreover, transparence resin is fabricated for example, in the shape of a cylinder, and 
one base of this cylinder is used as a injection side. A cylindrical side face is covered with a 
specular reflection layer, and a semiconductor chip is arranged on a cylindrical medial axis. At 
this time, the path of a injection side is equal to the path of a light guide. Moreover, when stuck 
to the plane of incidence and the injection side of a light guide, in order that the beam of light 
which serves as a critical angle in the reflection in a light guide may take the large include angle 
(the maximum incident angle) which carries out incidence from transparence resin to a light 
guide, as for the refractive index of transparence resin, it is desirable that the smaller possible 
one is good and smaller than the refractive index of the core section of a light guide at least. 
[0008] Moreover, the light for lighting is supplied to a light guide, a semiconductor chip is the 
light emitting diode by which the closure is carried out by the 1st transparence resin, the 1st 
transparence resin is fabricated in the shape of a truncated cone, a semiconductor chip is 
arranged on the medial axis of this truncated cone, and the light emitting diode for lighting of this 
invention is characterized by the base of a truncated cone turning into a injection side of light. 
[0009] The side face at this time, for example, the 1st transparence resin, is covered with the 
2nd transparence resin, and the refractive index of the 1st transparence resin is higher than the 
refractive index of the 2nd transparence resin. It can prevent the peripheral face of the 1st 
transparence resin for carrying out total reflection of the light getting damaged by this, and 
decline in the reflective effectiveness in a peripheral face can be prevented. 
[0010] Furthermore, the light for lighting is supplied to a light guide, a semiconductor chip is the 
light emitting diode by which the closure is carried out by transparence resin, the path of the 
injection side of the transparence resin which the light from a semiconductor chip injects, and 
the path of a light guide are equal, a injection side and the plane of incidence of a light guide 
stick and paste up, and the light emitting diode with a light guide for the lighting of this invention 
is characterized by connecting the light emitting diode and the light guide in one. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. The typical sectional view and typical front view of LED in the 1st 
operation gestalt of this invention are shown in drawing 1 . 

[0012] Into LED10, the closure of the semiconductor chip 12 carried in the cathode lead 11 is 
carried out. The electrode by the side of the anode of a semiconductor chip 1 2 (drawing right- 
hand side) is connected with the anode lead 14 by the gold streak 13. The perimeter of a 
semiconductor chip 12 is covered with the cylindrical transparence resin section 15 of a high 
refractive index. A semiconductor chip 12 is arranged so that it may be located in the medial axis 
of this cylinder. The transparence resin layer 16 of a low refractive index is formed in the 
cylinder peripheral face of the cylinder-like transparence resin section 15. That is, LED10 
consists of the core section (transparence resin section 15) of a high refractive index, and the 
clad section (transparence resin layer 1 6) of a low refractive index like an optical fiber. It 
emanates from a semiconductor chip 1 2 and total reflection of the light which carries out 
incidence from the core section 15 by the larger incident angle than a critical angle to the clad 
section 16 is altogether carried out in the interface 17 of the core section 15 and the clad 
section 16. 

[0013] As shown in drawing 2 , the path phi of injection side 10E of LED 10 is equal to the path of 
plane-of-incidence 201 of a light guide (optical fiber) 20, plane-of-incidence 201 is stuck and 
pasted, and injection side 10E is combined in [ LED10 and a light guide 20 ] one. 
[0014] As mentioned above, according to the 1st operation gestalt, while making LED into the 
same structure as a light guide (optical fiber) at a configuration, leakage in case the light from 
the injection side of LED carries out incidence to the plane of incidence of a light guide can be 
prevented by making the path of a injection side equal to the path of a light guide, sticking the 
injection side of LED, and the plane of incidence of a light guide, and making it paste up. Thereby, 
light can be more efficiently supplied to a light guide from LED, and high optical transmission 
effectiveness is acquired. 

[0015] Next, with reference to drawing 3 and 4, LED30 of the 2nd operation gestalt in this 
invention is explained. In addition, about the same configuration as the 1 st operation gestalt. 
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while omitting explanation, the same reference number is used 

[0016] Drawing 3 shows the cross section of LED of the 2nd operation gestalt typically. In the 
1 st operation gestalt, the closure of the semiconductor chip 1 2 was carried out by the cylinder- 
like transparence resin section 15. and the peripheral face was covered with the transparence 
resin layer 16 of a low refractive index. However, the closure of the semiconductor chip 12 is 
carried out by the cylinder-like transparence resin section 35 of a low refractive index, and the 
cylinder peripheral face is covered with the 2nd operation gestalt by the specular reflection layer 
18. The specular reflection layer 18 consists of what applied or vapor-deposited metal 
membranes, such as aluminum, to the cylinder peripheral face of the transparence resin section 
35. The beam of light of any include angles injected by this from the semiconductor chip 12 
which is a point emitting light does not leak from the cylinder side face of LED30 to the exterior, 
and the most is injected from injection side 30E of LED30. 

[0017] The connection condition of LED30 and a light guide (optical fiber) 20 is typically shown in 
drawing 4 . As shown in drawing 2 R> 2, injection side 30E of LED30 and plane-of-incidence 201 
of a light guide 20 which spread the diameter phi of the transparence resin section 35 of LED30, 
abbreviation, etc. stick the diameter of a light guide 20, and connect or paste it up. Incidence of 
all the light injected from injection side 30E of LED30 by this is carried out to plane-of-incidence 
201 of a light guide 20. In addition, about die-length L of cylinder-like LED30, the count of 
reflection in the specular reflection layer 18 increases, for example, and the upper limit can be 
limited according to the conditions that the absorption of light in the specular reflection layer 18 
does not become remarkable. 

[0018] As mentioned above, since it can prevent that light is injected from the side face of LED 
by the specular reflection layer according to the 2nd operation gestalt, the light from the point 
emitting light is emitted by the narrow solid angle, and directive high LED is obtained, moreover, 
the path of the injection side of LED and the path of the plane of incidence of a light guide — 
abbreviation — since it stuck and has connected or pasted up while it is the same, light does not 
leak in the connection of LED and a light guide Furthermore, since the resin of a low refractive 
index is used for the transparence resin section, the large maximum incident angle to a light 
guide can be taken. According to this operation gestalt, light can be more efficiently supplied to a 
light guide from LED, and high optical transmission effectiveness is acquired by the above. 
[001 9] Next, with reference to drawing 5 and 6, LED40 of the 3rd operation gestalt in this 
invention is explained. In addition, about the same configuration as the 1 st and 2nd operation 
gestalten, while omitting explanation, the same reference number is used. 
[0020] Drawing 5 shows typically the cross section of LED40 of the 3rd operation gestalt 
Although the closure of the semiconductor chip 1 2 was carried out by the cylinder-like 
transparence resin section 15 in the 1st and 2nd operation gestalten, the closure is carried out 
by the ** taper (direct) (truncated cone)Hike transparence resin section 45 of a high refractive 
index with the 3rd operation gestalt. The periphery section of the shape of a conical surface of 
the transparence resin section 45 is covered with the transparence resin layer 25 of a low 
refractive index. That is, LED40 consists of the core section (transparence resin section 45) of a 
high refractive index, and the clad section (transparence resin layer 25) of a low refractive index 
like an optical fiber. Therefore, it emanates from a semiconductor chip 12 and total reflection of 
the light which carries out incidence from the core section 45 by the larger incident angle than a 
critical angle to the clad section 25 is altogether carried out in interface 25B of the core section 
45 and the clad section 25. 

[0021] As mentioned above, the transparence resin section 45 is fabricated in the shape of a 
taper, and interface 25B of the transparence resin section (core section) 45 of LED30 and the 
transparence resin layer (clad section) 25 makes a part of conical surface, angle theta That is, 
the bus-bar of conical-surface 25B leans to the medial axis of the truncated-cone (direct)-like 
transparence resin section 45. Therefore, the angle phi of the beam of light from a 
semiconductor chip 12 and interface 258 which are a point emitting light to accomplish comes to 
be small by angle theta compared with the angle phi 0 to accomplish in case an interface makes 
the shape of a cylindrical shape. From the core section 45, by the larger incident angle than a 
critical angle, incidence of thereby more much light can be carried out to the clad section 25, 
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and it can carry out total reflection to it That is, the light from a semiconductor chip 12 can be 
led to injection side 40E equivalent to the base of the truncated-coneHike transparence resin 
section 45, without leaking from interface 25B more mostly. 

[0022] The connection condition of LED40 and a light guide 20 is typically shown in drawing 6 . 
Like the 1st and 2nd operation gestalten, injection side 40E of LED40 and plane-of-incidence 201 
of a light guide 20 which spread the path of a light guide 20, abbreviation, etc. stick the path phi 
of injection side 40E of LED40, and it connects or pastes them up. Incidence of the light injected 
from injection side 40E of LED40 by this is altogether carried out to plane-of-incidence 201 of a 
light guide 20, without leaking from a clearance. 

[0023] Also in the 3rd operation gestalt, the same efFectiveness as the 2nd operation gestalt is 
acquired by the above. 

[0024] In addition, although the side face of the transparence resin of a high refractive index 
which closes the semiconductor chip of LED was covered by the transparence resin of a low 
refractive index in the 1 st and 3rd operation gestalten, the transparence resin of a high 
refractive index may not be covered with the transparence resin of a low refractive index, but 
you may make it the configuration in contact with direct air. 

[0025] With the 2nd operation gestalt, metal membranes, such as aluminum, were applied or 
vapor-deposited to the peripheral face of the cylinder-like transparence resin section, and it 
considered as the specular reflection layer. However, the transparence resin section may hope 
that it is not cylindrical, and may have the shape of a truncated cone which a path expands 
towards the injection side of light like the 3rd operation gestalt 
[0026] 

[Effect of the Invention] As mentioned above, according to this invention, LED which can supply 
the illumination light to an optical fiber at high photoconduction effectiveness can be obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section and front view of LED which are the 1 st operation gestalt of 
this invention. 

[Drawing 2] It is drawing showing the connection condition of the LED and the light guide in the 
1 st operation gestalt 

[Drawing 3] It is the cross section and front view of LED which are the 2nd operation gestalt of 
this invention. 

[Drawing 4] It is drawing showing the connection condition of the LED and the light guide in the 
2nd operation gestalt 

[Drawing 5] It is the sectional view of LED which is the 3rd operation gestalt of this invention. 
[Drawing 6] It is drawing showing the connection condition of the LED and the light guide in the 
3rd operation gestalt. 

[ Drawing 7] It is drawing showing the conventional configuration which supplies the illumination 
light to a light guide using chip type LED and a condenser lens. 

[Drawing 8] When transparence resin approaches and arranges a light guide to the injection side 

of lamp type LED which plays the role of a lens, it is drawing showing the conventional 

configuration which supplies light to a light guide. 

[Description of Notations] 

10, 30, 40 LED 

10E Injection side 

1 2 Semiconductor Chip 

15 45 The transparence resin section of a quantity refractive index (core section) 

1 6 Transparence Resin Layer of Low Refractive Index (Clad Section) 
18 Specular Reflection Layer (Metal Paint Film) 

20 Light Guide (Optical Fiber) 
35 Transparence Resin Section 
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^B§©®«T^»^ 2 tDSiamoSJfr^ J: ») fcSt C 

ntc J: 0 . 7fe=&±s«3-«*sfc«>©» 1 (ommmmo^ 

[0010] Mtc*»?8<0MI«ffl©7 -f h X/^ K##63fe 

[0 0 1 n 

[0012] L E D 1 OrtKB. * V - K 'J - K 1 HC 

•^1 2<or^-' KIM (0ffi:&ffl|) (Omma^mi StCJ: 30 

*)ry-- Hi;- k i 4<t^iK3n5. ^i^^-j^^i 2 
©SH«. iS«s«f*©piisr«aw^B§asi 5{cj:o-c?a 

T4j:^(cieasti4. ntist*:©2iB«BiSiJi 5©ni8f 

iitj^. LED10«. 3t7T -f-'-c-ilnJ^CCigSJaJf^ 

(3l««fl§®i 6) tiPhtsi, ^ma^^y-:^! 2*>6 

^>:^#t,>AHft-CAW-r^3(£«:±:-CnrSB 1 5 <!: i'-? 9 40 
K8i5 1 6 t<om^m 1 7 K:fcC»r^SSi$nS. 
[0 0 1 31 ia2tC^TJ:9{C. LEDl OOa^mSl 
OE©S*«. ^-r F^-/ F (3fe7T -T--^--) 2 0©A 
StBD2 0 I©Si^O<. Wfflffil 0 E«Ai*ffi2 0 I 
{C?e«0r^3n. LEDl Oi^-f b//^ F20<1: 

[00141 fel±©<l; ^(c. m 1 ©3l»i5micj:n». 
LED«:^-f F (3t7r-f^<-) i|gfil©«jS{C 
«lfiX«:-r-5)ii tec, *tfflffi©S*5-^ h^-r F©a4 
?¥l/< I/. LED©i*mM<!:5'< h^-f F©A3tSi=& 50 



#682003- 1 0 1 077 
4 

(O^ifiv-i VfJ-i F©AWS'^AS*-r-5<«:*©i8n*B5 

[0 0 1 5] ^XiCSS. 4*#Ml/-C3|s:»^K:*jlt?,m 
2©ili6JK!S©LED3 0{C^«,>rgftW-r5. J5t*S. » 

1 (ommmmt iD»©«ifiR{cM u-cb . ttt^B^swr * 

<b i fctCl^— ©#M#-^«:ffll.»«. 

[ 0 0 1 6 1 la 3 ». m2 aymmwoi. e doks^ 

mmf<.n<t, |gl©3lifeJK.1StcteC^r¥^(*5^7-:^l 

2 B. n(sts©a§it«flisi5 1 5 tcj: 0 «±s n-e©ii-^ 
ffli«iiya*T^©2i««iii@ 1 6 K i ») «as n-ct>te. 

L*^L/, ll2©IUSB.1Sr». ¥^i*^-;;-7'l 2Bnigi 
tt©fi®5r^©2?««fli8|J 3 5 cc J: 9 «±3 ■?•©« 

fsr^^SB^MJ^s 1 8 (cj: otti^dn^. i^ssst 

I1I8B> mtfTJl'5^©^)i5l^>&ffiB^ta)!taP3 5© 

0. ^.^.r^-siiiaiflc^-y^'i 2*>6*fm3nsc»*> 

i^J-SftS©3Ei^«>. LED3 0©niaffliM*>6i1-g»'>viS 
4aS{:i*s<c<. ■&©%&'«. LED30©l*mffl3 0 
E*>^>itW3n«.. 

COO 1 71 ia4(C». LED3 Ot^^ h^-f F (56 
Vy-i'^-) 2 0<!:©«igSt>3l*i^W{Cm$nS. 0 
2tC5^34a.5J;^(c. F2 0©ita». LE 

D3 0©2IQ«JISSP3 5©aS<^<bK9l/<. LED 3 
0©S4ai®3 0 Ei5-^ F;*/-^ F2 0©AWffi2 0 I t 
BffiSLTSSi^aEifcB^SnS. Cti{Cj:i5LED3 
0©«affi3 0E*»6>S*a3nSjtB^r^-Y F^-f F 
2 0©A3tS2 0 I KAStSnS. Rfft^OLE 
D3 OOSSLtcMOra:. ^ittf^SSWai 8r© 
5WliI»36«g^ < & ») . ^®^JB 1 8 -camcowmm 

[0 0 18] «±©J:'>«:. m2«c^*60<SK:J:4T,tf, 
^MJgWatcJ; OLE D©fiiM*>e.7e*ii4ffl?n.S©* 
m±X^i><D-V, ^3t**>e.©3t:«iJl{t,>S;»ft-C)SStl*3 
tx. ii|fi)t4©iifl»LED*i»?>n-6. *fc. LED©S* 
mmo^tvA bij'A F©AWS©Si*iBSISli;r*S 

EDi^^ F:</-f Fi©«iKSP(C*JCir3te*iiinSC<!: 

CiifcJt). ^-f F;!/-/ F--©S:AcAJ*ft?:3»vlf < i-5C 

»)S»^WK:LED*>e.5-r F:t/-r F^vittig-rscisa* 
(00 1 9] '^jcH5. 6i^mLx:^mmic*si,iim 

3©SIJfeJB®©LED4 0{COI,>-CStt^r5. IB 
I Rifm 2 ©IliSJg.® i l^«©t»fiS(CM L T «. ltt?B «r 
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( 0 0 2 0 ] a 5 «, ma OHJSJ^fiScDL E D 4 0 >l 

LED4 0J3:. r-f >'<-t|31S«:ig®»r^©=> 
rSH (a9g^fl|g|J4 5 ) i(g®ff$©d'5 HSP (2W 
«Jfl|IB2 5) U/tJW-j-C. ii£S|(*^-^:/l 10 

2*>6ftStSn. 3TaJ45*»e.i'75' FSi52 5'vEgl¥ 

i'-^ ■» FSB2 5 <!:©Sl!lffl2 5 BK:*Jl,»r:^Stt3n 

10 0 2 1 ] ±j^l>fcJ:^«:2IS8illSP4 5Bf— 
ttfCRefJS tlTte 0 , L E D 3 0 ©ffiig^llBSU ( =JT 

gB) 4 5 timmn'im (.^^ ^ hbp) 2 5 t<Dmnm2 
sBimmmosn^fji-t, rtjit>%. r»h2 5b© 

^.T/i 2*»?>©7ici^ii^ws2 5 Bi©es-r^*«, 

Wffi*iRfS}^^:/5: -Tit ©RS-T ft . {Cl:t'<ft 0 ^fh 
3<35c-5. cntcj:^. <fc»)*<©5fe=&3TSB4 5*>6 
f^c; Kg82 5'sBg^ftJ:»5fc;^#UAS*ft-CA»t5-l* 

^»?^5r:^l 2*>e.©36*. .i:»)5K«l!tE2 5B*> 

e,iip.-rci^c<. nit^«©s?Bi»)!gsp4 5©jsiiK: 
ffl^-r6StfflM4 0 E ec:®< c 

{0022]H6K:W> LED4 Oi^-f h//-^ F2 0 

i©SiK1*!!S*i^StW{Cn^3nS, l|lRC;fS2©||i6 30 
jeSSil3«{c. LED4 0©WaH4 0E©S</.«-5-< 

Vii^ V2o<om^tv&mi><. LED4o®wffiar4o 

Et^^ hi^-i V2 o©Ai*a2 0 I ^itmmLxm^ 

itcam^^Sm. C4a(CJ:OLED4 0©94tflS4 0 
E*>6»tmS4aa36«Bgffi|*»6ian* C i ft < ^"C-? 
h*V K2 0©A«®2 0 I «:A9*3nS. 
[0 0 2 3] Ja±tcJ:D. m3©SdfiJ^SJC*JC»-Cfc. 
112 ©*ttJ^!K<!:|3l»©«!l*3!Uf#64a4. 
[ 0 0 2 4 ] ftfc. HI RC>f|S 3 (Ommm^Vlt. L E 

D©^tt5^ y zfim±t zmm^moymmmmomm 40 
4®®iif^©js?««flirs-5fc»s. w®fif^©a?giSB§* 



(0025] 02 ©sijsBss-c«. nrnKommmsiSi 

©M^JSEM:, Tip S ^©^K)gSr^X«Sf,iSl/i^fflR 
< . 113 ©ll«SJ&SS©J; ^ fC3t©ttaMSC|J0W-ca*illt 

3«cT*Raett-c* -3 r t 

[002 6] 

[«l9©ja)*] JiiLL©i^{C. 2f:^MtcJ:ti«. r 

•5LED*^SC<!:*i-C#5. 
[iaM©t8[mftgji^] 

[01] 3|c^B^©ip 1 <jymtmiei-cs>i>L e d©kbs 

[02] mKDmmmf&i.cisif^LEDt'^'i k 
<t©«iK«ffl*mT0-c*a. 

[03] *^I8©^ 2 ©USSKST* S L E D©BflBS 
[04] »2©||JS}fJSg{C*Jl:f^)LEDi7-< K 

<t©«^tt,®%^n-r0-r* 

[05] :^mn<om 3 L E D©IKSBI 

[0 6 ] llr3O||*S0.e«:*JWS L E D <b ^ -f h :<f -f F 

<!:©««S«^*Jnt-0-C*S. 
[07] ^'y:ri»'f::^©LEDi. ^ifeU>Xi«:fflc> 

r^-f h^-f F'vjsii«je4«»&rifie*©«i^*7nr0 

[08] 3S?l3ffl)!i*tU>X©ig:a=fem/cr^>:?'5''f:7' 
©LED^WtaffitC^-f FX/-< F*ifi»tTiBB-r?»C 

i{cj:f3it*7-f F^z-r F'^«ii&-rsa^©««*n^-r 

1 0. 3 0> 4 0 LED 

lOE mmm 

1 2 f :/ 

15.45 mmmm<D&mmsim ( ^rsu) 
1 6 &mmm<Dmmmsm < f ^ 2» fsb) 
1 8 mm^mm (.^mm) 
20 htf-( F (Ms^T-r^^-) 
35 SQs^iigat 



[02] 



10 











12- 










201 
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